Targeting implantable medical devices such as respiratory pace-maker, we have developed a proof-of-concept level energy harvester device that could earn electric power of 0.44 W/cm 2 by the fluidic motion in a PDMS microchannel placed on a silicon substrate with built-in permanent electrical charges or so-called electrets. The motion of the working fluid will be operated by the heart beat or breathing as a final shape of the energy harvesting system.
Introduction
In this paper, we propose a fluidic type MEMS energy harvester that is under development for implantable medical electronics such as diaphragm pacemaker for ALS (amyotrophic lateral sclerosis). Such electronics is thought to consume electrical power of more than 1 mW despite today's lowpower electronics technology. A piezoelectric type energy harvester has been reported that is driven by the heart beat but the total power is limited to a few tens of W [1]. The device under development in this work, on the other hand, is scalable to a mW-class power output. Figure 2 shows the device mechanism, where a microchannel with upper and lower electrodes is formed with a layer of electrical insulation material that stores permanent electrical charges or socalled electrets. In this work, we used potassium-doped silicon oxide film [2] . The channel is partially filled with a liquid that is periodically displaced by the applied pressure to cover the electret region, thereby changing the effective dielectric constant in the capacitor to cause electrical current by electrostatic induction. In this work, we used air (r=1) and DI water (r=80, @25 o C) for fluids 1 and 2, respectively.
Power generation mechanism

Figure 1.
A schematic illustration of implantable medical electronics that assists spontaneous respiration by stimulating the diaphragm muscle. A micropump type energy harvester is placed near by the heart to drive the fluids in a microchannel to electrostatically induce current by periodically altering the capacitance with respect to the electret plate. 
Result of experiment
A PDMS (polydimethylsiloxane) micro fluidic channel plate was formed by using a SU8-3050 mold on a silicon substrate. After substrate removal, an electrode was formed on the PDMS by vacuum evaporation of Cr/Au. On a separate substrate, a silicon oxide electret layer was formed by K + -doping method [2] . To improve the electrochemical resistance to water, a CYTOP (880 nm) was spun on the wafer. Finally, these two pieces are attached with the electret surface inside, and fixed with a tape.
After connecting tubes, water was injected with a motor-controlled syringe pump. As a result, an output voltage of 6 V was observed with a 10 M load resistance, yielding a first result of 0.9 W for a 2.25 cm 2 electrode device as shown in figure 3 . Theoretical model predicts a 1 mW output with a smaller gap of 50 m, an electret density of 32 mC/m 2 , and a total electrode area of 31 cm 2 . 
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